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Fig.2 Traveling ~ wave model of stator

+ N & P sl s
| .._':

L e
B3 THMBHEBNMNEHNE
Fig.3 Driving principles of TRUM

H4 RAHMEEHERANE
Fig.4 The principle on generating elliptical trajectory

Kb EFRER H:ATHEKD AP BT
Ry AEE R 0,
EERERRATEFFHBHTETEN.
Y =y,sin(2mx/A — w,t) (1)
A TFEFESNIHE EHE—R p(REEHE
Hh B AL B po ) ZERS R ¢ IR Ky -
¥y =yo8in(2mx/A —wyt) -~ H(1 —cos8)/2 (2)
BT 5o <<A, M EXFTEMRZRN -
¥ =yosin(2wx/A — wyt) (3)
BB P AT, 5 A p, B B0 D) p BB 1
i8R RARN:
&= ~Ho2 (4)
H:0=dy/dx =y, 29/ Acos (2m/A —wot) N
Al () RXBEABHENEBSHH BN :

(}y,,_)z‘L[wy,,(iJ/A)] =1 )

A WA p BES L N — B .
B EaHe A, X TFITEMBERImNE,
H RS #RLE s L& S4B 32 8 (857 m#
KEFE)BRHEEBEN. XERN, EFEH
HERAHERMABERGEFREEISSIEETF
AR A Bl AR TR 7= A 9. B ik SRR B A
EXKEFmLEMEHSBEREHERLNRSDER
MR, Bk, 245 S 695 17 3R 5h & 4 o A Ik
PEWBI KT N EHEHRE. XA,
MARERETHEMNBEENAERERELE
EE—-EMHE B0, KE (S5 LE)AH
ERBFEAYN—TNEESH, ol 23 TR
HMERYRNE— B AR EE XEE R
E—EHETIEMEN, HIRS%E LR AN
K REEZEREEETHEERD B, AT
BRERFHESR, MOAB/DEESETLF R
L ERBHEE. kAT, A MY E R EE
FHEEAENRSIFBETM AL, B E FIKE



62 BN KEER(T %K)

2009 £

- BT KV R B 0 N 0 R B A R F R IR A
LB R LB, B /NI TAER KE T
2 (8] B4 A I 77, 3 IO 66 4% B 7S R ALK B R
N AT B AL TE B T o AR R FF 12 E 19
B17. Bk, i T 2 W ahHL a9 BR ), K& K H 8
MR RETREAEF AP RBRELIRG. R,
G R 7S LI R AR,
L2 YHANBEBNMNENINESHF

B S R 2 —Fh S B ) A BB 75 B LAY 45
. B 5T RIE TR AR A AR, AR R A
REEABLRETFEFZIF . FHARBEETF
9 9 10 $ 3h 0 5% R 3.

MT
JEF
AN
R

5 YHBBREBHNNER
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Fig.7 Relation between ellipse motion and amplitude
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Com parison of the Traveling — wave Ultrasonic Motor with the Ultrasonic
Motor Using Longitudinal and Torsional Vibration Model

TAO Zheng, LIU Ben - xue

(School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Based on current development of the ultrasonic — motor using longitudinal and torsional vibration
modes and the traveling — wave ultrasonic — motor, this paper analye them in detail from three aspects:driving
mechanics of the ultrasonic — motor, energy conversion based on convert piezoelectric effect of piezoelectric ce-
ramic and contact form between stator and rotor; it points out that the ultrasonic — motor using longitudinal and
torsional vibration models has more dominance to improve performance of the motor than the traveling — wave
types; also, it briefly illustrates some disadvantages on preventing the development of the ultrasonic — motor u-
sing longitudinal and torsional vibration modes. Finauy, this paper indicates that the perspective of the ultra-
sonic — motor using longitudinal and torsional vibration model is beautiful.

Key words: ultrasonic motor; convert piezoelectric effect; elliptical movement; model
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Establishment and Security Evaluation of Crack Model on Cement Rotary Kiln

YANG Gen -xi, LI Ju -1li

(Mechanical and Electronic Engineering Department, Xuzhou Institute of Technology, Xuzhou 221008, China)

Abstract: The rotary kiln is one of the key equipment in the cement production line, which greatly affects the
yield and quality of product. Focusing on the question of the cement rotary kiln’s weld line crack along the
axis of the tube body, the mechanics analysis was made based on the belt and the tube body. The result indi-
cated that the stresses which bring forth the weld line crack mainly include bending stress.temperature stress,
residual stress, etc. This paper established a mechanics model of weld line crack on tube body, while the
fracture mechanics and elastic and plastic mechanical were taken into account, and the fracture criterion of
weld line crack was made according to the stress intensity factor. Through the security evaluation of the crack,
the spot crack statistics verified the accuracy of the model and the evaluation method, and the crack critical
size was proved to be 141 mm.

Key words: rotary kiln; fracture mechanics; crack; security evaluation



